Characterization of the allosteric anion-binding site of O-acetylserine sulfhydrylase.
A new crystal structure of the A-isozyme of O-acetylserine sulfhydrylase-A (OASS) with chloride bound to an allosteric site located at the dimer interface has recently been determined [Burkhard, P., Tai, C.-H., Jansonius, J. N., and Cook, P. F. (2000) J. Mol. Biol. 303, 279-286]. Data have been obtained from steady state and presteady-state kinetic studies and from UV-visible spectral studies to characterize the allosteric anion-binding site. Data obtained with chloride and sulfate as inhibitors indicate the following: (i) chloride and sulfate prevent the formation of the external aldimines with L-cysteine or L-serine; (ii) chloride and sulfate increase the external aldimine dissociation constants for O-acetyl-L-serine, L-methionine, and 5-oxo-L-norleucine; (iii) chloride and sulfate bind to the allosteric site in the internal aldimine and alpha-aminoacrylate external aldimine forms of OASS; (iv) sulfate also binds to the active site. Sulfide behaves in a manner identical to chloride and sulfate in preventing the formation of the L-serine external aldimine. The binding of chloride to the allosteric site is pH independent over the pH range 7-9, suggesting no ionizable enzyme side chains ionize over this pH range. Inhibition by sulfide is potent (K(d) is 25 microM at pH 8) suggesting that SH(-) is the physiologic inhibitory species.